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(54) Method for Pressure Balancing in a Coal Gasification Plant and Coal 
Gasification Plant for Carrying Out the Method 

(57) The invention relates to a method for balancing the pressure between the 
inside of a cooled hot gas guide channel (18), - through which dust-fouled 
hot gas (HG) flows under pressure and which is downstream of a gasifier 
module, comprising a cooled gasification reactor (5), a quench gas feed 
unit (6), and a cooled quench pipe (7), and to which is assigned at least one 
thermal expansion-absorbing sliding point (19; 23; 24), and which feeds 
hot gas to at least one heat exchanger heating surface (14), enveloped by a 
pressure wall, - and an annulus (25; 25a, 25b), which is defined by the 
gasifier module and the channel and a pressure wall, enveloping said 
gasifier module and channel, and where the annulus (26), which is shut off 
downstream from the sliding point, is loaded with a pressurized gas; it is 
also provided for the purpose of preventing secondary flows in the annulus 
that the sliding point (19; 23; 24) is designed so as to be gas-tight with 
respect to the hot gas (HG), guided in the cooled hot gas guide channel 
h (18), and that the annulus (25a), enveloping the gasifier module (5, 6, 1) 
and the channel (18), is loaded with quench gas (Q), issuing from the 
quench unit (6) into the annulus (25 a). 

The invention also relates to a coal gasification plant for carrying out the 
method. 
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surface side, facing the space, and on the pressure wall, and the cooled gas can flow back over 
the sliding point into the gas interior. 

The result is an undesired heating up of the areas of the assigned pressure wall and dust 
depositions in the annulus. This can lead to malfunctions. 

[0006] The object of this invention is to provide a method for preventing undesired gas-sided 
flows and thus dust depositions in the annulus. It is also the object of the invention to provide a 
coal gasification plant for carrying out the method. 

[0007] This problem is solved by designing the sliding point so as to be gas-tight with respect to 
the hot gas, guided in the cooled hot gas guide channel, and to load the annulus, enveloping the 
gasifier module and the channel, with quench gas, issuing from the quench unit into the annulus. 

[0008] In carrying out the method, according to the invention, the function of the pressure 
compensation is separated from the function of the sliding point, because the quench gas, used 
for balancing the pressure, is introduced into the annulus by the quench unit between the 
gasification reaction and the quench pipe. 

[0009] In this respect the function of the pressure compensation is also separated from the two 
other functions, which may be assigned to the sliding point, that is the expansion function and the 
separate assembly function. Since the pressure is balanced with cleaned cold quench gas, an 
inadmissible heating up of the pressure wall (pressure tank parts, pressure shell) can no longer 
take place and no dust can settle in the annulus. The one or several gas baffle(s) can be disposed 
in the area of small differential expansions between the assigned pressure vyall and the cooled 
component, so that there is no need for the second function of compensating for the absorption of 
sizeable differential expansions in the axial direction of the components at the individual sliding 
point. 

[0010] Furthermore, it is expedient that the annulus, which is defined by at least one heat 
exchanger heating surface and the pressure wall, enveloping said heat exchanger heating surface, 
and which is shut off from the annulus, loaded with quench gas, is loaded with cooled hot gas. 

[0011] Here, too, no inadmissible heating up of the pressure wall can develop, because a 
secondary flow is effectively stopped. Thus, no sizeable amounts of dust can precipitate in the 
annulus, enveloping the heat exchanger heating surface. Thus, when a gas-tight sliding point is 
used between two heat exchanger heating surfaces, the aforementioned advantages in connection 
with the sliding point, assigned to the hot gas guide channel, also develop. 

[0012] Whereas, when the annulus is loaded, as proposed above, with dust- fouled hot hot-gas, 
the pressure in the annulus is kept somewhat lower than in the gas interior, the process of the 
invention endeavors to load the annulus by means of the quench gas in such a manner that the gas 
pressure in the annulus is equal to or somewhat higher than the gas pressure in the gas interior. 
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[0022] Figure 2 is a drawing of another embodiment comparable to Figure 1 with a sloped 
passage-way. 

[0023] The gasification plant, shown in Figure 1, comprises a gasifier 1, a passage-way 2, and a 
gas cooler 3. 

[0024] The gasifier 1 exhibits a vertical pressure tank 4, in which a gasification reactor 5, a 
quench gas feed unit 6 and a quench pipe 7 are disposed. At 8 coal is fed to the gasification 
reactor; and at 9 quench gas Q is fed to the quench gas feed unit. Quenched hot gas HG issues 
from the quench pipe. The gasification reactor 5 and the quench pipe 9 /sic/ are equipped with 
cooling surfaces. 

[0025] The bottom end of the gasification reactor 5 is assigned a gas baffle 10. Furthermore, the 
removal 11 of slag S takes place at the bottom end of the gasification reactor 5. The pressure tank 
4 comprises the bottom part 4a and a top part 4b with a bent connecting piece 4c, followed by a 
pressure shell 12. The gas cooler 3 exhibits a pressure tank 13, which comprises three tank 
segments 13a, 13b, 13c. The pressure tank segment 13a exhibits a downwardly sloped connecting 
piece 13d, which together with the connecting piece 4c and the pressure shell 12 defines the 
passage-way 2. In the gas cooler 3, for example, three heat exchanger heating surfaces 14 are 
stacked one above the other, when seen in the flow direction of the hot gas HG. The heating 
surfaces are depicted merely as a schematic drawing and can be designed, for example, as heating 
surfaces with a cooled gas guide shell 14a and straight or wound pipe installations 14b. In the 
illustrated embodiment, the gas guide shells 14a of the two top heating surfaces are connected 
together to form one gas guide shell 15, which is connected by means of a gas-tight sliding point 
16 to the gas guide shell 17 of the bottom heating surface. 

[0026] The connection between the quench pipe 7 and the gas guide shell 15 is produced by 
means of a hot gas guide channel 18, which extends in a bent segment 18a into the pressure tank 
4, in a straight line segment 18b through the pressure shell 12 and the connecting piece 13d, and 
is designed in its last segment as a gas deflecting chamber 18c. 

[0027] The inlet end of the gas guide channel 18 has a sliding point 19, which enables a sliding 
relative to the quench pipe 7, which is provided with an expansion 7a on its outlet end. This 
expansion is shown schematically as a simple cone. 

[0028] The opposite ends of the quench pipe 7 and the gas guide channel 18 are provided with 
compensator holders 20 and 21, between which extends a ring compensator 22, so that the 
sliding point 19 is gas-tight with respect to the hot hot-gas issuing from the quench pipe. In the 
passage-way 2 there is in the area of the pressure shell 12 another sliding point 23 between two 
segments SI and S2 of the gas guide channel 18. The segment SI exhibits on expansion on its 
outlet end. The construction of the sliding point 23 corresponds to that of the sliding point 19. 

[0029] Between the outlet end of the gas guide channel 18 in the gas cooler 3 and the inlet in the 
gas guide shell 15 there is another sliding point 24, which differs from the construction of the 
sliding point 19 and 23 in that, when seen in the gas flow direction, the expansion 15a is not on 
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rather to fall. The two general configurations, according to Figures 1 and 2 with ascending or 
falling passage-way 12, are disclosed in Figures 1 and 2 of the US-PS 4,859,214. Even the 
embodiment, according to Figure 2, can have an expansion 12a. 

[0039] Thus, in both embodiments the annulus 25, defined between the components and the 
pressure walls, is not loaded with hot gas, issuing from the quench pipe, at any point whatsoever, 
but rather is loaded with a cold gas, and in particular, on the one hand, in the form of quench gas 
Q, and, on the other hand, with hot gas that has already cooled down. The loaded subspaces are 
separated by a baffle in order to rule out a short-circuit between quench gas and cooled hot gas. 
The position of the installed ring baffle can vary when seen in the flow direction of the hot gas. 

Patent Claims 

1. Method for balancing the pressure between the inside of a cooled hot gas guide channel, - 
through which dust- fouled hot gas flows under pressure and which is downstream of a gasifier 
module, comprising a cooled gasification reactor, a quench gas feed unit, and a cooled quench 
pipe, and to which is assigned at least one thermal expansion-absorbing sliding point, and which 
feeds hot gas to at least one heat exchanger heating surface, enveloped by a pressure wall, - and 
an annulus, which is defined by the gasifier module and the channel and a pressure wall, 
enveloping said gasifier module and channel, and where the annulus, which is shut off 
downstream from the sliding point, is loaded with a pressurized gas, characterized in that the 
sliding point is designed so as to be gas-tight with respect to the hot gas, guided in the cooled hot 
gas guide channel, and that the annulus, enveloping the gasifier module and the channel, is 
loaded with the quench gas, issuing from the quench unit into the annulus. 

2. Method, as claimed in claim 1, characterized in that the annulus, which is defined by at least 
one heat exchanger heating surface and the pressure wall, enveloping said heat exchanger heating 
surface, and which is shut off from the annulus, loaded with quench gas, is loaded with cooled 
hot gas. 

3. Coal gasification plant having a gasifier module, comprising a cooled gasification reactor, a 
quench gas feed unit and a cooled quench pipe, and having a cooled hot gas guide channel, 
adjoining the quench pipe, for the purpose of feeding hot gas to at least one heat exchanger 
heating surface, to which at least one thermal expansion-absorbing sliding point is assigned, and 
having a pressure wall, enveloping the gasifier module and the hot gas guide channel, where the 
annulus, which is shut off downstream of the sliding point, can be loaded with a pressurized gas, 
in particular for carrying out the method, as claimed in claim 1 or 2, characterized in that the 
sliding point (19; 23; 24) is designed so as to be gas-tight with respect to the gas (HG), guided in 
the channel (18), and that the annulus (25a), enveloping the gasifier module (5, 6, 7) and the gas 
guide channel (18), is loaded with quench gas (Q), issuing from the quench gas feed unit (5) 
/sic/. 

4. Coal gasification plant, as claimed in claim 3, characterized in that a sliding point (19) is 
provided between the quench pipe (7) and the hot gas guide channel (18) and that at least one 
other sliding point (23; 24) is provided between two hot gas guide channel segments and/or on 
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